Objective: The aim of this study is to examine the outcomes of conservative and surgical treatments of patients with carpal tunnel syndrome as well as the effects of these two treatment options on depressive symptoms of these patients. Methods: A case-control study carried out from June 2015 to Fabruary 2016 and 111 moderate moderate carpal tunnel syndrome patients were included in the study whose diagnosis was confirmed by electroneuromyography (ENMG). The 78 of the patients had surgical treatment and 33 of them, who did not accept the surgery, received steroids via injection and splinting technique was performed for 8 weeks. Boston Carpal Tunnel Questionnaire, quick disabilities of the arm, shoulder and hand score and Beck Depression Invertory scales were applied six months before and after treatments. Results: It was detected that pain functional assessment scores and Beck depression scores significantly recovered the disease in patients who had surgical treatment compared to ones who had the conservative treatment. Conclusions: It can be concluded that surgical treatment plays a more active role in the recovery of depressive symptoms in patients with moderate carpal tunnel syndrome.
The European Research Journal 2019;5(4):673-677 arpal tunnel syndrome (CTS) occurs due to the compression of the median nerve in the wrist alignment [1, 2] . Its prevalence is 2.7% [2, 3] . It can lead to paresthesia, pain, weakness and sometimes thenar atrophy in the median nerve innervation area [4] . The physiological basis of CTS depends on the median nerve ischemia as a result of the increased pressure in the carpal tunnel due to the transverse carpal ligament compression or circulatory disorders [5] . Besides, tenosynovitis of the tendons nearby nerve is the other hypothesis that tries to explain the CTS. Collagen vascular diseases, metabolic diseases, pregnancy and wrist fractures or dislocations can lead to CTS [6] . However, it is substantially idiopathic. It can be diagnosed with the help of anamnesis, physical examination and electrophysiological tests [7] . Decompressive surgery and local corticosteroid injections are the recommended treatment options. According to pre- vious studies, neurophysiological parameters improved in patients who had the surgical treatment [8] . It was been observed that neuropathic pain lead to depression in CTS patients [9] . In CTS, the relation between depressive symptoms and the outcome of surgery is of particular interest because depression and CTS are both highly prevalent conditions, specifically among women [10, 11] . There is no published evidence about the optimal treatment method for mild disease [12] . Some studies have reported no effect of depression on the outcome of treatment of CTS, others stated that depression affects scar pain or patient satisfaction and perceived disability [13] [14] [15] . The aim of this study is to compare the effects of surgical and conservative treatments on the depression levels of patients with moderate CTS.
METHODS
A case-control study carried out from June 2015 to Fabruary 2016 and 111 moderate CTS patients were included in the study whose diagnosis was confirmed by electroneuromyography (ENMG). The CTS classification was performed by nerve conduction studies. The findings were assessed according to the Padua criteria and CTS classification was performed. The electrophysiological classification criteria of Padua are: 1) Most severe: It is the 'most severe' when motor and sensory action potential cannot be obtained.
2) Severe: It is 'severe' when there is no sensory response and there is an abnormal motor distal response.
3) Moderate: It is 'moderate' when there are sensory conduction and motor abnormalities together in the finger wrist segment. 4) Mild: It is 'mild' when there are abnormalities in the sensory conduction speed in the finger wrist segment and when the distal motor latency is normal. 5) Light: It is 'light' when there are abnormalities in the finger wrist segment according to the comparative assessment.
6) Normal The 3rd group of Padua (moderate CTS patients) was included in our study since there is no consensus on the treatment of moderate carpal tunnel syndrome in the literature. Out of 111 patients, 78 of them had the surgical treatment and 33 of them, who did not accept the surgery, had the conservative treatment. Surgical treatment was performed by using standard mini-open incision technique. All operations were conducted under the local anesthesia. Transverse carpal ligament was reached with the help of one mini incision (approximately 2-3 cm) on the third long web axis. An attempt was made to protect median and ulnar nerves in the palmar cutaneous branch during the dissection. Carpal tunnel was loosened from antebrachial fascia till transverse carpal ligament along the ulnar edge. Steroid injection and 8 weeks splinting treatments were performed in the conservative conservative treatment. Boston Carpal Tunnel Syndrome Questionnaire BCTSQ, Beck Depression Inventory (BDI), and Quick Disability of the Arm, Shoulder, and Hand (qDASH) surveys were performed before and 6 months after the treatment. BCTSQ is a disease specific survey. It is composed of the two scales which evaluate the severity of symptoms and the functional capacity. There is a Turkish validity and reliability study of the scale and some studies suggest that it is useful to use it in the effectiveness of the treatment [16, 17] . There are five different responses which can be scored between 1 and 5. The mean score is obtained by dividing the total score to the total number of questions and it changes between 1 and 5. High score indicates that the functional capacity decreases. The mean score is calculated separately for the symptom severity and functional capacity. Symptom score is composed of 11 and function score is composed of 8 questions.
Out of 11 titles, at least 10 titles should be answered in order to calculate qDASH score. Each title contains five answers and the score of the scale is calculated by using title scores (0: no disability, 100: most severe disability) [18, 19] . BDI test was used in order to determine the presence of the depressive signs and severity of these symptoms. BDI is a scale which is composed of 21 questions for the evaluation of the depression signs classified into three areas such as physical, emotional, cognitive. The maximum score can be 63. According to BDI scores, scores between 10 and 16 represent mild, scores between 17 and 29 represent moderate and scores between 30 and 63 represent severe depressive symptoms. The cut-off point of the scale is 17 and score higher than 17 represents significant clinical depressive signs [20] .
Patients' ages and hand dominance were recorded. The exclusion criteria of the study were; being in the period of pregnancy or lactation, having an anamnesis of wrist fracture or dislocation, being diagnosed with polyneuropathy and previously diagnosed with a psychiatric disease.
Statistical analysis
Results were statistically compared to each other by using SPSS program. Kolmogrov Smirnov test was used to assess whether or not the variables were normally distributed. Chi-square or Fischer exact tests (when needed) were used in order to compare the categorical variables. Mann Whitney U test was used to analyze the numerical variables.
RESULTS
The 111 moderate CTS patients were included in the study. The 97 of the patients were female and 14 of the patients were male. The dominant hand was the right hand in 104 of the patients whereas the dominant hand was left hand in 9 of the patients. The mean age of the patients was 52.7 years. The surgical treatment was applied to 78 patients and conservative treatment was applied to 33 patients. There was no difference between these two groups in terms of their demographic characteristics (Table 1) .
There was a statistically significant recovery in patients who were treated with surgical intervention compared to ones who received conservative treatment according to their BCTSQ, qDASH and BDI scores ( Table 2) .
DISCUSSION
Even though CTS is the most frequently observed peripheral nerve entrapment syndrome, there are problems in its diagnosis and treatment [1, 2, 21] . Although the endoscopic technique has been commonly used, the gold standard in CTS surgery is the open carpal tunnel release. Steroid injections, splinting, exercise, low level laser therapy, ultrasound therapy and paraffin bath can be applied in the conservative treatment of CTS [22, 23] . It has been already shown in previous studies that there is an association between the pain intensity and the depression [9] . It has also been specified that neuropathic pain can lead to depression and anxiety with the effect of nociceptive responses in animal [24] . It has been thought that chronic pain leads to depression since the peripheral inflammation reaches the central nervous system. It has also been considered in animal models that tumor necrosis factor-α (TNF-α) can be the key mediator which explains the association of depression and the neuropathic pain [25] . In a previous study, patients who were operated had better results compared to the ones who had the steroid injections in terms of symptomatic and neurophysiological outcomes [26] . When these two treatment methods were compared to each other, it was shown in another study that the results of patients who had surgical treatment were better in the end of the two years compared to others [27] . Similar to other studies, it was shown in our study that surgically treated patients had prominent recovery according to the patients who were treated conservatively. In our study, another important finding was that the depression frequency and the severity of patients who were treated with the surgical method were lower compared to the other patients treated with conservative methods. In a previous study, it was shown that the emotional status of CTS patients was evaluated and it was shown that depression was correlated with the diminished sensation of hand, hand weakness, thenar atrophy and pain [28, 29] . It was considered that the recovery in the depressive signs of patients who received surgical treatment was due to the prominent decrease in the pain and functional healing.
CONCLUSION
Conclusively, surgical treatment is superior to the conservative treatment in the moderate CTS according to pain and function hand scorings. As a result of these findings, surgical treatment should be prioritized in moderate CTS patients.
